The calpains are a group of calcium-activated cysteine proteinases which are found in a wide variety of eukaryotic cells (Murachi, 198.5) . Although the precise functions of these enzymes remain unclear, they may be involved in intracellular turnover of membrane and cytoskeletal proteins (Glaser & Kosower, 1986; Gopalakrishna & Barsky, 1986; Suzuki, 1987) ; the activation of phospholipase C (Hirdsawa et af., 1982) and protein kinase C (Kishimoto et al., 1983) . In addition to control of the activity of calpains by calcium ion concentration, the activity of these enzymes in vivo may also be modulated by their interaction with a specific endogenous protein inhibitor, known as a calpastatin (Parkes, 1 986) , which is present at different ratios to calpain in different cell types.
Analysis of the putative primary structure of calpains from cDNA analysis (Ohno et af., 1984; Sakihama et al., 198.5; Emori et a[., 1986) has revealed that the dimeric protein contains two copies of the calcium-binding calmodulin sequence, with one copy in each of the large catalytic and the small non-catalytic subunits. As proteins of the calmodulin family can bind phenothiazinc analogues such as trifluoperazine and CDZ (Wulfroth & Petzelt, 198.5 ) with changes in their calcium-binding properties and their effects on target enzymes (Gietzen & Bader, l98.5), we have investigated the effects of CDZ on the proteolytic activity of calpain and the calpain-calpastatin interaction.
Chicken gizzard and hamster skeletal muscle calpain I1 were prepared by the methods of Parkes et (11. (198.5) and , respectively. Crude chicken gizzard calpastatin which inhibited both calpain and desminase was prepared as described by Johnson et al. (1984) . The calpastatin preparation was heated to 100°C for 5 min, after which the clarified supernatant was used in the calpain-inhibition assays (Johnson & Guindon-Hammer. 1987 ). Assays of calpain activity and inhibition of calpain by calpastatin were performed using azocasein as the substrate (Johnson & Guindon-Hammer, 1987) , and in assays involving CDZ, a 10 mM-stock solution of CDZ in ethanol was prepared immediately before use. To determine whether CDZ had inhibitory or activating effects in the systems studied, the calcium ion concentration in the calpain assays was set to give half-maximal activity (approx. 1.0 mM-Ca?') and in the calpain-calpastatin experiments, an amount of C D Z inhibited the activities of both chicken gizzard and hamster skeletal muscle calpain I1 enzymes, although there was a significant activation of the hamster enzyme at 1 ,UM-CDZ (Fig. la) . T h e inhibitory effect was much more pronounced on the hamster enzyme (approx. 60% inhibition at SO ~M -C D Z ) .
A s the chicken gizzard preparation contains both catalytic and regulatory subunits, whereas the hamster enzyme contains only the large catalytic polypeptide, it is possible that these results reflect a difference in the way that the active site is affected by the binding of different numbers of C D Z molecules to each enzyme.
When the chicken gizzard calpain-calpastatin complex was prcincubated with varying amounts o f CDZ in the presence of calcium, additional inhibition of calpain activity was observed in comparison to the inhibition in control samples of calpain-CDZ (Fig. 1 h) . These results suggest that there are non-overlapping binding sites for C D Z and calpastatin on calpain and that the binding of calpastatin to calpain enhances the binding and/or inhibitory effectiveness of CDZ t o chicken gizzard calpain. T h e calpain-calpastatin interaction thus probably does not involve the calmodulinlike domains of calpain.
T h e initiation factor eIF-2 plays a crucial role in the initiation of protein synthesis in eukaryotes. It initially forms a binary complex with G T P t o which the initiator methionyl-tRNA (Met-tRNA,) then binds to produce a ternary complex capable of binding to 40 S ribosomal subunits before the formation o f an 80 S initiation complex. eIF-2 from higher eukaryotic cells (such as rabbit reticulocytcs) has been subjected to extensive biochemical analysis where it appears t o comprise of three non-identical subunits: a ( M , 36 000), a ( M , 52 000) and y ( M , 54 000). Phosphorylation of the asubunit of elF-2 results in inhibition of the initiation of protein synthesis apparently owing to an inability of elF-2 to undergo the GDP/GTP exchange mediated by the ancillary factor elF-2B, although some details of the mechanism remain unclear. In addition, recent evidence has suggested that for rat liver eIF-2 there is no apparent function for the P-subunit in the formation of initiation complexes iri virro (Colthurst & Proud, 1986) .
Thus a number of questions remain unanswered with regard to clF-2 structure, function and regulation in eukaryotes. To address these questions both genetically and biochemically, we have begun an analysis of eIF-2 from the yeast Sucdiuromycw cerevisiue. A combination o f the powerful molecular cloning techniques for this organism and the availability of an homologous cell-free translation system able to initiate upon, and efficiently translate natural mRNAs (Tuite et d., 1980) . provide the neccssary means to achieve our goal.
Ahbrcviation used: M'GMP. 7-methylguanosine S'-monophosphatc.
Analysis of the intermediary reactions of initiation using the yeast translation system have strongly suggested that the mechanism of initiation in yeast is essentially that found in higher eukaryotic cells (Gasior et ul., 1979) . In addition, initiation iri vitro is inhibited by a number of classic initiation inhibitors such as m'GMP (a cap analogue) and edeine. However, recent evidence has suggested that there may be differences in the factors involved. In particular the asubunit of yeast eIF-2 appears to be fully phosphorylated T h e double-stranded R N A used was extracted from purified virus-like particles of S. cerevisiue and had no associated mRNA activity.
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